Introduction
============

Stroke is a common complication of hypertension (HTN). There is overwhelming evidence to indicate that poorly controlled HTN increases the risk of stroke. The elevated blood pressure (BP) increases the incidence of both ischemic stroke and hemorrhagic stroke.[@b1-ppa-11-1915],[@b2-ppa-11-1915] About 51% of stroke deaths of the world attributes to high systolic BP.[@b3-ppa-11-1915]

Numerous studies have demonstrated that antihypertensive drug therapy reduces the incidence of strokes in individuals of both genders, all ages and those with systolic and diastolic HTN or isolated systolic HTN.[@b4-ppa-11-1915] However, the control rate of HTN remains low. In the USA, an estimated 53.5% of hypertensive patients did not have their BP under control.[@b5-ppa-11-1915] A study involved a total of 25,936 subjects from 1999 to 2009 in China showed that the proportion of people who had controlled their HTN was only 30%.[@b6-ppa-11-1915] Another study showed that the average control rate was only 17.2% for the Chinese hypertensive population treated with antihypertensive drugs.[@b7-ppa-11-1915]

The effectiveness of antihypertensive drugs must be achieved by optimal medication adherence. Medication adherence is defined as the process by which patients take their medication as agreed upon with their prescriber.[@b8-ppa-11-1915] Optimal antihypertensive drug adherence has significantly positive association with BP control.[@b9-ppa-11-1915]--[@b11-ppa-11-1915] The influence of nonadherence to antihypertensive drugs is the most important reason for uncontrolled BP. Almost three-quarters of the hypertensive patients could not achieve the optimal BP control because of drug nonadherence.[@b12-ppa-11-1915] A recently published review identified that 45.2% of the hypertensive patients were nonadherent to antihypertensive medications; the rate reached up to 83.7% in uncontrolled hypertensive patients. The study also showed that the percentage of nonadherence levels was higher in Asia (43.5%) and Africa (62.5%) than in Europe (36.6%) and America (36.6%).[@b13-ppa-11-1915]

Barriers to medication adherence consist of multiple factors including patient-related factors, social/economic-related factors, condition-related factors, therapy-related factors and health care team-related factors.[@b14-ppa-11-1915],[@b15-ppa-11-1915] Some of the barriers are under the patient's control such as patient's knowledge about the HTN and hypertensive medicines. A better understanding of adherence barriers is vital to determine strategies to improve medication adherence.[@b16-ppa-11-1915]

In this study, we focused on the medication adherence and knowledge of HTN among hypertensive stroke patients after their discharge within about 2 years in northwestern China. Although there are several studies focused on medication adherence, still marked geographical differences exist in the hypertensive medication adherence. A recently reported meta-analysis showed that the majority of factors affecting nonadherence to antihypertensive medication were social and economic factors in low- and middle-income countries.[@b17-ppa-11-1915] China is a developing country, and the economic development of different regions is unbalanced. The economy in the eastern district is prosperous, while the western region is very far behind. Adherence to medication for northwestern patients has long been given minor attention. There is a scarcity of studies assessing antihypertensive medication adherence and knowledge of HTN among patients in northwestern China, where it is an undeveloped region in China with the culture and economic development different from other developed regions.

The study aimed to assess whether the patients continued their antihypertensive drug treatment after discharge and evaluate the factors influencing the drug adherence. In addition, the level of knowledge of HTN has also been investigated. The findings of the study can provide more comprehensive information for health care providers and health care policy makers with targets to improve drug adherence.

Patients and methods
====================

A cross-sectional study was carried out by trained clinical pharmacists in Xi'an Fourth Hospital of Shaanxi province, where it locates in northwestern China. The hospital is a tertiary hospital with a bed capacity of 800 beds and has a 45-bed neurology unit. The study was approved by the ethics committee of Xi'an Fourth Hospital. Verbal consent from all participants was obtained.

A total of 564 patients were randomly selected from the database of the hospital. These patients were hospitalized in the neurology unit during the period from January 1, 2013 to December 31, 2014.

The minimum sample size was calculated using the following formula: $$s = z^{2}\frac{\left\lbrack {p(1 - p)} \right\rbrack}{d^{2}},$$where s is the minimum sample size, z is the standard normal variate, p is an estimate of medication adherence of the patients in the study and d is the sample error to be tolerated.[@b18-ppa-11-1915] Predicted medication adherence of the patients was 50%, which referred to former related papers concerning Chinese people.[@b19-ppa-11-1915],[@b20-ppa-11-1915]

As a minimum sample size of 384 patients was required, 440 hypertensive stroke patients were recruited finally as shown in [Figure 1](#f1-ppa-11-1915){ref-type="fig"}. The inclusion criteria were as follows: hypertensive patients 1) aged at least 18 years and who agreed to attend the study, 2) who took antihypertensive drug therapy in the duration of being in hospital, 3) who were diagnosed with stroke by neurological physician, 4) who had a telephone contact records in their medical charts. The exclusion criteria were as follows: 1) patients with brain tumor or traumatic hemorrhagic stroke, 2) patients who cannot communicate due to physical or mental problems, 3) pregnant women.

The patients' data referring to sociodemographic factors and part of clinical data including duration of HTN and BP categories were collected by reviewing the electronic medical records. The other clinical data such as hypertensive stroke patients' drug treatment, the experience of side effects, BP monitoring, drug adherence and knowledge of HTN were collected by clinical pharmacists through telephone survey from January to May 2015. The follow-up of health data by telephone is a method that has been used frequently before.[@b21-ppa-11-1915]

HTN medication adherence was measured using Chinese version of Morisky, Green and Levine (MGL) medication adherence scale,[@b22-ppa-11-1915] which was widely used and has been demonstrated to be valid. It consisted of four "yes" or "no" questions. A positive answer was graded 1, whereas a negative answer was graded 0. Participants were considered adherent to treatment if they scored 0, and nonadherent if they scored 1 or above.

Patients' knowledge of HTN was assessed using eight "yes" or "no" questions, which based on the literature similar to this topic.[@b18-ppa-11-1915],[@b23-ppa-11-1915] It covered the value of HTN, complications, risk factors, lifestyles, etc. An answer with "yes" was scored as 1 point and an answer with "no" was scored as 0 point, with the total score ranging from 0 to 8. In the current study, the patients with 6--8 points, 3--5 points and 0--2 points were classified as adequate, moderate and poor knowledge, respectively.

Data analysis
-------------

Sociodemographic data, clinical characteristics and knowledge of HTN among the patients were analyzed using descriptive statistics. The univariate analysis of factors for medication adherence was conducted by using Chi-square test. Binary logistic regression analysis was used to analyze independent risk factors for patient's antihypertensive medication adherence. *P*\<0.05 was considered to have a significant difference. Statistical analysis was performed using SPSS version 16 (SPSS Inc., Chicago, IL, USA).

Results
=======

Characteristics of study participants
-------------------------------------

Of the initial 564 patients, 124 were excluded for different kinds of reasons, 440 patients were included in the study. A total of 414 (94.09%) patients had ischemic stroke, while 26 (5.91%) had a hemorrhagic stroke. Most of them (91.59%) were middle and old age with the age above 50 years. A total of 240 (54.55%) of the patients were male, 292 (66.36%) were retired, 386 (87.73%) had health insurance and 358 (81.36%) did not smoke ([Table 1](#t1-ppa-11-1915){ref-type="table"}). A total of 178 (40.45%) patients were diagnosed with HTN in the recent 5 years. Patients had several other chronic diseases with 130 (29.55%) had ≥3 other chronic diseases. A total of 324 (73.64%) took ≤1 anti-HTN medicines every day; 317 (72.05%) of the patients were diagnosed with stage III HTN; 434 (98.64%) patients did not experience medicine side effect during the period of taking anti-HTN drugs; 182 (41.36%) patients regularly monitored BP, while 142 (32.27%) never monitored BP; 347 (78.86%) and 353 (80.23%) patients took antiplatelet agents and hypolipidemic agents combined with anti-HTN medication, respectively ([Table 2](#t2-ppa-11-1915){ref-type="table"}).

Knowledge and adherence on HTN
------------------------------

In the current study, 440 hypertensive stroke patients were assessed for the level of knowledge and adherence, and the risk factors of medication adherence were also analyzed.

Of the 440 patients, 21 (4.77%) had adequate knowledge, 230 (52.27%) had moderate knowledge, while 189 (42.95%) had poor knowledge of HTN. Most of the patients (64.77%) did not know the normal value of BP and 67.27% patients did not know people with HTN should take medicine in the whole life. Almost half of the patients (49.77%) knew that eating more salt could increase the chances of developing HTN and 43.18% of them believed monitoring BP regularly was important. Few of the patients (16.14%) knew people with HTN might be asymptomatic ([Table 3](#t3-ppa-11-1915){ref-type="table"}).

Based on the MGL scores, 155 patients (35.23%) were compliant with their antihypertensive drug treatments, while 385 (64.77%) patients were noncompliant. Univariate analysis of the sociodemographic and clinical factors for medication adherence is provided in [Table 4](#t4-ppa-11-1915){ref-type="table"}. A total of five factors had *P*-value of \<0.05, including gender (*P*=0.021), occupational status (*P*=0.033), BP categories (*P*=0.044), regular BP monitoring (*P*\<0.001) and HTN knowledge (*P*\<0.001).

[Table 5](#t5-ppa-11-1915){ref-type="table"} summarizes the result of binary logistic regression analysis. Four factors including gender (*P*=0.008), BP categories (*P*=0.015), regular BP monitoring (*P*\<0.001) and HTN knowledge (*P*\<0.001) were identified to be independently associated with antihypertensive medication adherence. Males (*P*=0.008, OR =2.453, 95% CI 1.258--4.783) were less adherent to their drug treatment than females. Comparing to patients with stage I HTN, patients with stage II HTN did not have significant difference about compliance (*P*=0.095), while patients with stage III HTN were less adherent (*P*=0.008, OR =5.495, 95% CI 1.555--19.417). Comparing to patients who never monitored BP, patients who always regularly monitored BP (*P*\<0.001, OR =0.001, 95% CI 0.000--0.006) and the patients who monitored BP sometimes (*P*\<0.001, OR =0.002, 95% CI 0.000--0.010) were more adherent. Patients with more knowledge of HTN were more adherent to their drug regimens (*P*\<0.001, OR =0.122, 95% CI 0.039--0.380).

Discussion
==========

Medication adherence is associated with improved BP control and reductions in stroke recidivation for hypertensive stroke patients.[@b24-ppa-11-1915] The study revealed that after discharge within about 2 years, only about one-third (35.23%) of the patients were adhering to the prescribed antihypertensive medications. The medication adherence rate found in this study was much lower than that reported in some developed countries such as the USA (51.3%), Germany (56.3%) and the UK (58.4%).[@b25-ppa-11-1915]--[@b27-ppa-11-1915] The adherence rate was also lower than that in other developing countries such as Palestine (45.7%),[@b28-ppa-11-1915] Jordan and Lebanon (55.9%),[@b29-ppa-11-1915] and the percentage of adherence is even lower than that in other developed regions in China, such as Shanghai,[@b19-ppa-11-1915] as well as Hong Kong.[@b20-ppa-11-1915] Cultural and economic factors are crucial factors which could explain different levels of adherence among different populations.[@b30-ppa-11-1915] Medication adherence in the northwestern regions of China with low cultural level and underdeveloped economy should be paid more attention by Chinese health care professionals and health care policy makers. The study reminds Chinese government to provide additional health care for this region.

A few of studies have also evaluated the factors related to antihypertensive medication adherence.[@b31-ppa-11-1915] Age, gender, the number of prescribed antihypertensives, etc were found to be associated with drug adherence. The association between gender and medication adherence is complicated, and the conclusion is mixed in literatures. Females were found to be more adherent in this study. This finding was consistent with some of studies that showed females were associated with better adherence to antihypertensive agents than males,[@b32-ppa-11-1915],[@b33-ppa-11-1915] while some other studies showed the opposite.[@b34-ppa-11-1915] Another study conducted by Holt et al[@b35-ppa-11-1915] reported that the prevalence of low medication adherence scores did not differ according to gender (15.0% in women and 13.1% in men *P*=0.208). The possible reason why females were more adherent is that females are often more careful and pay more attention to the treatment of HTN. Furthermore, males usually afford more heavy pressure from job and are busier than females so they often forget to take medicines, which may also lead to poor drug adherence.

In this study, classification of HTN was also found to affect medication adherence. Our study found that patients diagnosed with stage III HTN were less adherent than patients with stage I HTN or stage II HTN. Few studies have reported that BP categories are associated with medication compliance. This finding is similar to the result of a study conducted by Alhaddad et al,[@b29-ppa-11-1915] which reported that patients diagnosed with stage II HTN were less adherent than patients with stage I HTN and prehypertension. However, they did not include stage III HTN in the classification of BP in their study. The possible reason is patients undergoing stage III HTN usually experience longer period of time after diagnosed with HTN and some of them are afraid of drug addiction or drug side effects.

The study pointed out that patients' anti-HTN medication adherence was associated with patients' knowledge of HTN. Poor knowledge of HTN negatively affected medication adherence. In the current study, about half (42.95%) of the patients showed poor knowledge of HTN such as the definition, risk factors, treatment, complications, the relation with stroke, etc. Previous published studies confirmed that the poor knowledge of HTN among patients and lack of appropriate education influenced the adherence of HTN.[@b36-ppa-11-1915] High knowledge of HTN were positively associated with high adherence.[@b37-ppa-11-1915],[@b38-ppa-11-1915] A study conducted by Teshome et al[@b39-ppa-11-1915] reported that hypertensive patients who had good knowledge about HTN and its treatment were nine times as likely to adhere to their medication therapy as compared to patients who had poor knowledge. So it is important to provide supports to patients in understanding the knowledge about their disease and its treatment. Clinical pharmacists' face-to-face education for patients during hospitalization should be taken to increase patient's awareness about the disease, treatment, risk of complications and the importance of monitoring the disease, and thus improves medication adherence and leads to better BP control. It is equally important for clinical pharmacists to pay a regular return visit to discharged patients. Moreover, improved adherence behavior would be achieved in multiple visits rather than a single visit or with a short-term intervention. However, it may require health policy changes to permit reimbursement for clinical pharmacists' delivery of intervention activities.[@b40-ppa-11-1915]

More than half of the patients in this study monitored BP at home. The traditional home-based BP monitor was used to monitor BP. Our study showed that whether regularly monitored BP or monitored BP sometimes it could increase the medication adherence compared to patients who never monitored BP. It demonstrated that it had significant association between drug adherence and home BP monitoring. The possible reason was the patients who regularly monitored BP paid more attention to their health than the one who never monitored BP and they can know their BP levels in time. So it is important to carry out a regular BP measurement to improve HTN medication compliance. The American Heart Association recommends home BP monitoring for all people with HTN. In developed countries, many new BP devices, apps and remote monitoring systems are available for patients to monitor their BP, which may improve medication adherence and HTN control.[@b41-ppa-11-1915]

Patient-tailored interventions are required to improve medication adherence to therapeutic drug regimens.[@b42-ppa-11-1915] Several interventions to improve patients' medication adherence have been developed such as reminder packaging, mobile health (mHealth) services and electronic medication monitoring devices.[@b4-ppa-11-1915],[@b43-ppa-11-1915],[@b44-ppa-11-1915] Although these strategies have been shown to improve adherence to medications, the majority of them are associated with high costs and health professional resources, which are difficult to be available in developing countries,[@b38-ppa-11-1915] such as China. China's health care system lacks financial and professional human resources, especially in our undeveloped region, and most of the adherence-increasing interventions are not feasible.

Compared to the expensive and unavailable strategies, pharmacist-led services are more feasible in China. Pharmacists play a vital role in the health care system and can substantially improve the value of pharmacotherapy.[@b45-ppa-11-1915] A study conducted in the USA found that patient education services by pharmacists could improve adherence to chronic disease medications.[@b46-ppa-11-1915] Another study reported by Sanii et al found that pharmacist counseling, necessary education about prescribed medications at the time of discharge and regular follow-up improved patient's medication adherence.[@b47-ppa-11-1915] Clinical pharmacists should spend more time to adequately and patiently counsel about treatment in hypertensive patients. Hospitalization and subsequent discharge often involve discontinuity of care, so it is equally important for clinical pharmacists to pay a regular visit to discharged patients.

Short messaging service (SMS) reminders are also a content of pharmaceutical care; daily SMS reminders by pharmacists could effectively improve patients' adherence to medication intake and it is financially affordable also in low resource setting.[@b38-ppa-11-1915] In a recent meta-analysis of more than 3,000 patients, mobile phone text reminders increased medication adherence from 50% to 68%.[@b48-ppa-11-1915] Telephone-based motivational interviewing may also be a promising intervention to improve adherence.[@b49-ppa-11-1915],[@b50-ppa-11-1915]

The mHealth technology has increasingly been investigated in delivering the health interventions in the developed countries. It may improve noncommunicable disease outcomes.[@b51-ppa-11-1915] Currently, more than 100,000 mHealth apps are available, many of which are marketed to the consumer to address HTN control or medication adherence.[@b41-ppa-11-1915] However, mHealth service is in the preliminary stage of development in China. Some provinces are preparing to develop an mHealth-Based Health Management Platform.[@b52-ppa-11-1915] It is not currently available in the northwestern region of China, however, it will be the future development direction.

There are some limitations. First, the study was carried out by telephone survey, so some of the patients could not be contacted, leading to missing data. Second, although the patients of the hospital are from various regions of the northwest, the majority of the patients are the local resident. It cannot present the overall level of the patients in the whole northwestern China coupled with the small sample size. Third, lifestyle-related factors with medicine adherence were seldom examined in this study. Finally, some data were collected by self-reported questionnaires, which may introduce recall bias. Larger studies in wider areas and more focus on lifestyle or other risk factors should be carried out in future studies.

Conclusion
==========

In our study, almost two-thirds of the participants were nonadherent to antihypertensive medication after discharge within 2 years. Gender, HTN categories, BP monitoring and HTN knowledge were found to be the main factors affecting adherence. Almost half of the patients had poor knowledge of HTN. Medication adherence of hypertensive stroke patients should be given more attention by health care professionals and health care policy makers in northwestern China. Clinical pharmacists should play an important role in improving patients' medication adherence.
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###### 

Sociodemographic characteristics of hypertensive stroke patients

  Characteristics          Frequency (n)   Percentage
  ------------------------ --------------- ------------
  Gender                                   
   Female                  200             45.45
   Male                    240             54.55
  Age (years)                              
   \<50                    37              8.41
   50--70                  213             48.41
   ≥70                     190             43.18
  Occupational status                      
   Unemployed              73              16.59
   Employed                75              17.05
   Retired                 292             66.36
  Health insurance                         
   Yes                     386             87.73
   No                      54              12.27
  Current smoking status                   
   Yes                     82              18.64
   No                      358             81.36

###### 

Clinical characteristics of hypertensive stroke patients

  Characteristics                         Frequency (n)   Percentage
  --------------------------------------- --------------- ------------
  Duration of HTN (years)                                 
   \<5                                    178             40.45
   5--10                                  81              18.41
   10--20                                 109             24.77
   ≥20                                    72              16.36
  Number of other chronic diseases                        
   ≤1                                     139             31.59
   2                                      171             38.86
   ≥3                                     130             29.55
  Number of antihypertensive drugs used                   
   ≤1                                     324             73.64
   2                                      105             23.86
   3 or above                             11              2.50
  BP categories                                           
   Stage I HTN                            29              6.59
   Stage II HTN                           94              21.36
   Stage III HTN                          317             72.05
  Experience of side effects                              
   Yes                                    6               1.36
   No                                     434             98.64
  Regular BP monitoring                                   
   Always                                 182             41.36
   Sometimes                              116             26.36
   No                                     142             32.27
  Combined with antiplatelet agents                       
   Yes                                    347             78.86
   No                                     93              21.11
  Combined with hypolipidemic agents                      
   Yes                                    353             80.23
   No                                     87              19.77

**Abbreviations:** BP, blood pressure; HTN, hypertension.

###### 

Knowledge of HTN

  Knowledge                                                             n     \%
  --------------------------------------------------------------------- ----- -------
  Knows the value of HTN                                                      
   Yes                                                                  155   35.23
   No                                                                   285   64.77
  Knows that people with HTN should take lifelong medical control             
   Yes                                                                  144   32.73
   No                                                                   296   67.27
  Knows at least two complications of HTN                                     
   Yes                                                                  104   23.64
   No                                                                   336   76.36
  Knows importance of regular BP monitoring                                   
   Yes                                                                  190   43.18
   No                                                                   250   56.82
  Knows that eating more salt increases the chances of developing HTN         
   Yes                                                                  219   49.77
   No                                                                   221   50.23
  Knows that being overweight increases the chances of developing HTN         
   Yes                                                                  150   34.09
   No                                                                   290   65.91
  Knows that people with HTN rarely feel symptoms                             
   Yes                                                                  71    16.14
   No                                                                   369   83.86
  Knows that HTN has relationship with stroke                                 
   Yes                                                                  156   35.45
   No                                                                   284   64.55

**Abbreviations:** BP, blood pressure; HTN, hypertension.

###### 

Factors associated with optimal medication adherence (N=440)

  Factors                                 n (%)         *P*-value     
  --------------------------------------- ------------- ------------- ---------
  Gender                                                              0.021
   Female                                 82 (41.00)    118 (59.00)   
   Male                                   73 (30.42)    167 (69.58)   
  Age (years)                                                         0.920
   \<50                                   13 (35.14)    24 (64.86)    
   50--70                                 77 (36.15)    136 (63.85)   
   ≥70                                    65 (34.21)    125 (65.79)   
  Occupational status                                                 0.033
   Unemployed                             16 (21.92)    57 (78.08)    
   Employed                               28 (37.33)    47 (62.67)    
   Retired                                111 (38.01)   181 (61.99)   
  Health insurance                                                    0.221
   Yes                                    140 (36.27)   246 (63.73)   
   No                                     15 (27.78)    39 (72.22)    
  Current smoking status                                              0.977
   Yes                                    29 (35.37)    53 (64.63)    
   No                                     126 (35.20)   232 (64.80)   
  Duration of HTN (years)                                             0.382
   \<5                                    56 (31.46)    122 (68.54)   
   5--10                                  27 (33.33)    54 (66.67)    
   10--20                                 42 (38.53)    67 (61.47)    
   ≥20                                    30 (41.67)    42 (58.33)    
  Number of other chronic diseases                                    0.149
   ≤1                                     58 (41.73)    81 (58.27)    
   2                                      56 (32.75)    115 (67.25)   
   ≥3                                     41 (31.54)    89 (68.46)    
  Number of antihypertensive drugs used                               0.705
   ≤1                                     115 (35.49)   209 (65.51)   
   2                                      35 (33.33)    70 (66.67)    
   3 or above                             5 (45.45)     6 (54.55)     
  BP categories                                                       0.044
   Stage I HTN                            13 (44.83)    16 (55.17)    
   Stage II HTN                           42 (44.21)    53 (55.79)    
   Stage III HTN                          100 (31.65)   216 (68.35)   
  Experience of side effects                                          0.338
   Yes                                    1 (16.67)     5 (83.33)     
   No                                     154 (35.48)   280 (64.52)   
  Regular BP monitoring                                               \<0.001
   Always                                 112 (62.57)   67 (37.43)    
   Sometimes                              41 (34.75)    77 (65.25)    
   No                                     2 (1.40)      141 (98.60)   
  Combined with antiplatelet agents                                   0.706
   Yes                                    130 (35.62)   235 (64.38)   
   No                                     25 (33.33)    50 (66.67)    
  Combined with hypolipidemic agents                                  0.622
   Yes                                    126 (34.71)   237 (65.29)   
   No                                     29 (37.66)    48 (62.34)    
  HTN knowledge                                                       \<0.001
   Poor                                   41 (21.69)    148 (78.31)   
   Moderate                               99 (43.04)    131 (56.96)   
   Good                                   15 (71.43)    6 (28.57)     

**Abbreviations:** BP, blood pressure; HTN, hypertension.

###### 

Binary logistic regression analysis of factors associated with adherence in hypertensive stroke patients

  Variables                OR (95% CI)             *P*-value
  ------------------------ ----------------------- -----------
  Gender                                           
   Female                  1.000                   --
   Male                    2.453 (1.258--4.783)    0.008
  BP categories                                    
   Stage I HTN             1.000                   0.015
   Stage II HTN            3.075 (0.821--11.520)   0.095
   Stage III HTN           5.495 (1.555--19.417)   0.008
  Regular BP measurement                           
   No                      1.000                   \<0.001
   Sometimes               0.002 (0.000--0.010)    \<0.001
   Always                  0.001 (0.000--0.006)    \<0.001
  HTN knowledge                                    
   Poor                    1.000                   \<0.001
   Moderate                0.035 (0.017--0.075)    \<0.001
   Good                    0.122 (0.039--0.380)    \<0.001

**Abbreviations:** BP, blood pressure; HTN, hypertension.
